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1. HEJIX OCBOEHUA JTUCHUTIINHBI

1.1|ocBoeHue O6y‘{a}OIHI/IMI/ICH COBPEMEHHBIX METOJOB MAIlIMHHOT'O 06yqu1/m JUIST CUCTEM MHTCJUICKTYAJIbHOI'O aHaJIn3a JaHHBIX.

2. TPEBOBAHUA K PE3YJBbTATAM OCBOEHUA JUCITUIIJIMHBI

IIK-1:CnocofeH aganTHpoBaTh H NPHMEHATh MeTO/bI U AJITOPUTMbI MAIIMHHOIO 00y4eHHUsI /1 pellleHHus] NPHKJIaJAHbIX 32124 B
Pa3JIMYHBIX NPeAMETHBIX 00J1aCTAX

INK-2:Cnocoden PYKOBOAUTH MPOCKTAMHU MO CO3TAHUI0O CUCTEM UCKYCCTBEHHOI'0 MHTEJIEKTA C IPUMEHCHUEM HOBbLIX METOA0B H
AJITOPUTMOB MAITUHHOT'O Oﬁy‘leHI/Ifl CO CTOPOHBI 3aKa34YUKa

B pe3y/bTaTe 0CBOCHUS JUCHHMILIMHBI 00Y4AIOLIMIiCS 10JKeH:

3HaTh:

OCHOBBI MAIIHHHOTO 00y4eHus (CooTHeceHo ¢ uHaukaropom ITK-1.1)
HOBBIE METO/IbI ¥ AJITOPUTMBI MAIIIMHHOTO 06y4YeHust (CooTHeCeHO ¢ nHauKkaropom ITK-2.1)

YMeTh:

[OPUMEHATH METOJIBI U AITOPUTMBI MAIIHHHOTO 00YYIEHHUsI JUIS PEIEHUS] IPUKIIAJIHBIX 3a/1a4 (COOTHeCeHO ¢ uHaukaropom I1K-1.2)
PYKOBOJIUTE pa3pabOTKON apXUTEKTYPhl KOMILIEKCHBIX CHCTEM MCKYCCTBEHHOIO MHTEJUIEKTA CO CTOPOHBI 3aKa34nKa (COOTHECEHO ¢
uHaukaropom I1K-2.2)

Baanern:

HaBBIKAMH aaNTallid METOAOB U AITOPUTMOB MAallIMHHOTO OOYYEHHS JUTS PeIleHus] MPUKIaIHBIX 33/1a4 B IPOQeCCHOHAIBHOM chepe
(cootHeceHo ¢ uHauKaTopoM ITK-1.3)

HaBBIKAMH PYKOBOJICTBA CO3/IaHUEM KOMIUIEKCHBIX CHCTEM HCKYCCTBEHHOTO MHTEIUICKTa C IPUMEHEHNEM HOBBIX METO/IOB U alTOPUTMOB
MAIIMHHOTO 00y4eHHs (COOTHECEHO ¢ nHaAnKaropoM I1K-2.3)

3. CTPYKTYPA U COAEPKAHUE JUCIUIIJINHbBI

Kox HanmeHoBaHue pa3/e10B H TeM /BH] 3aHATHSA/ Cemectp / | Hacos Komneren- JlutepaTtypa
|_3aHsATHS Kvpc 1K

Pazgen 1. OCHOBBI MAIIMHHOTO 00y4YeHHUSI

11 Tema 1. 3agaun ¥ UHCTPYMEHTAPUN MAIIMHHOTO O0yYEHHUS. 1 4 [K-1 TIK-2 JI1.1J11.2J12.1 J12.2
MammmHHOE 00y94eHHe 3aKTIouaeTCs B U3BICICHUN 3HAHUN 13 2.3
JaHHBIX. JTO Hay4Has 00JIaCTh, HAXOASIIAsICA Ha
HepecedeHnH CTATHCTHKH, HCKYyCCTBEHHOTO HHTEIUICKTA U
KOMIIBIOTEPHBIX HAYK U TaKXKe U3BECTHAs KaK IPOTHO3HAs
aHAIINTHKA WK CTaTHCTHYecKoe oOydeHue. B mocienHme
ro/ibl IPUMEHEHHE METOA0B MAIlIMHHOTO 00Y4eHUs B
TIOBCETHEBHOM JKI3HHU CTAII0 OOBIIEHHBIM siBIIeHUEM. /JIek/

1.2 Tema 2. 'my6okoe MamuHHOE 00y4EHHE. 1 6 [K-1 IIK-2 JI1.1J11.2J12.1 J12.2
CeMeHiCTBO aNrOpuTMOB, U3BECTHOE KaK HEHPOHHBIE CETH, J2.3
HEJaBHO MEPEXHUIIO CBOC BO3POKICHHUE 110]] HA3BaHUEM
«rirybokoe obyuenuey. /Jlex/

1.3 Tema 2. 1 8 TIK-1 IIK-2 JIT.1 J11.2J12.1 J12.2
[IporHo3upoBanme 3a0epKKU PEHCOB IyTEM CO3TaHUS MOIEITH J2.3
MAaIIMHHOTO 00YUYEHHS.

Python siBiseTcst omHuM 13 HanGostee MOMYIAPHBIX A3BIKOB
NporpaMMupoBanus B Mupe. OH HIMPOKO UCIIONB3YETCS B
C000IIeCTBE CIEHUATNCTOB IO 00paboTKe U aHANHM3Y JaHHBIX
JUIS MALITMHHOTO O0YYEHHUS ¥ CTATUCTHYECKOTO aHAIIN3a.
BrimosiHeHre 3a0anuii ¢ ncmoib3oBanneM Python, Anaconda,
Tensor Flow, SciPy, NumPy, MatalibPlot. /TTp/




1.4

Tema 1.

AHanu3 JaHHBIX KJIMMaTa C 3alIMCHBIMU KHIDKKaMu AZUre,
3anucHble KHIDKKY AZUre — 370 obiauHas mathopma s
CO3JIaHMS U BBITIOJIHEHHS 3alTUCHBIX KHIDKEK Jupyter. Jupyter
— 970 cpena Ha ocHoBe IPython, oGneryaromas
MHTEPaKTHBHOE MPOTPaMMHUPOBAHNE U aHAIN3 JTaHHBIX C
WCIIOJIb30BAHUEM PA3IMYHbIX SI3BIKOB IPOTPAMMHUPOBAHUSL.
Brimonaenve 3amanuii ¢ ncnons3osanrem Python, Anaconda,
Tensor Flow, SciPy, NumPy, MatalibPlot. /TTp/

IK-1 IIK-2

JI1.1J11.2J12.1 J12.2
J2.3

Pa3znen 2. MeToAbl MALIHHHOTO 00y4eHHSsI

2.1

Tema 3. MeTo/151 MAIIMHHOTO O0YYCHHS C YIUTEIIEM.

EcTb B¢ OCHOBHBIC 3a/1a4l MAIIHHOTO O0yYeHHUS C
yumresem: Kiaccudurarus (classification) u perpeccus
(regression).

Lenp kIaccu(pUKAIUA COCTOUT B TOM, YTOOBI
CIporHo3upoBaTh MeTKy kiacca (class label), koropas
HpecTaBisieT co0oil BEIOOD U3 3apaHee ONPEACICHHOTO
CIIMCKa BO3MOXHBIX BapuaHTOB. Llenb perpeccuu cocTout B
TOM, YTOOBI CIIPOTHO3UPOBATH HEIPEPHIBHOE YHCIIO MITH YUCIIO
¢ masaromieit Toukoii (floating - point number), eciu
HCIIOJIB30BATh TEPMHUHBI IPOTrPAMMUPOBAHUSL, HIIH
BellleCTBeHHOe YuciIo (real number), eciu roBopHTh A3BIKOM
MaTeMaTHYECKUX TEPMHUHOB. /JIek/

IK-1 IIK-2

JI1.1J11.2J12.1 J12.2
J2.3

2.2

Tema 4. MeTozbl MaIMHHOTO 00yUYeHUs Oe3 yuuTens.
MamuHHOe 00y4yeHne 6e3 yuuTess BKIIUaeT B ceOst BCe BUJIBI
MaIIMHHOTO 00yYeHHMs, KOTJ]a OTBET HEU3BECTCH U
OTCYTCTBYET YYHUTelIb, YKa3bIBAIONIHII OTBET aNroput™y. B
MAaIIMHHOM 00y4eHHHU 03 YUUTEIs €CTh JIMIIb BXOIHbIC
JIAHHBIC U AITOPUTMY HEOOXOIUMO U3BJICYb 3HAHUS U3 ITUX
na"HelX. /JIex/

MK-1 IIK-2

JI1.1J11.2J12.1 J12.2
J2.3

2.3

Tema 3. AHaan3 TOHAIBHOCTH OT3BIBOB ¢ Keras.

Keras — 310 AP| HelipOoHHBIX ceTell BLICOKOTO YPOBHS,
HaIMCaHHBINM Ha s361Ke PYthOn, KOTOpKIiA BEITIOTHSETCS B
JIOTIOJTHEHUE K JPYTUM HUHCTPYMEHTaM IITyOOKOro 00y4eHusl.
BrimonHenve 3amanuii ¢ nernons3osarrem Python, Anaconda,
Tensor Flow, SciPy, NumPy, MatalibPlot. /TTp/

10

IK-1 TIK-2

JI1.1J11.2J12.1 J12.2
J2.3

2.4

Tema 4. OrieHKa HEONPEIENICHHOCTH KI1aCCH(HUKATOPOB.
Hcnons3oBanne natepdeiica scikit-learn maet Bo3MoXxHOCTB
BBIYMCIIUTD OLIEHKH HEOIPEIeIEHHOCTH TIPOTHO30B.
BrimonHenve 3amanuii ¢ nernons3osarrem Python, Anaconda,
Tensor Flow, SciPy, NumPy, MatalibPlot. /TTp/

10

MK-1 I1K-2

JI1.1J11.2J12.1 J12.2
J2.3

2.5

MaremaTHdyeckiue 0CHOBBI MalIMHHOTO 00y4yenust /Cp/

126

MK-1 [K-2

JI1.1J11.2J12.1 J12.2
J12.3

2.6

- /3auét/

MK-1 I1K-2

JI1.1J11.2J12.1 J12.2
J12.3

4. ®OHJ OHEHOYHBIX CPEJICTB

CtpyKTypa u cosiepkaHue (oHa OLEHOYHBIX CPEJCTB JIsl IPOBEJCHUS TEKYIECH U MPOMEKYTOYHOH aTTeCTAllMU PEICTABIICHBI B
[Ipunoxenun 1 k paboyei mporpaMme JUCLHUILTAHBL.

5. YYHEBHO-METOAMYECKOE 1 THOOPMAINIMOHHOE OBECIIEYEHUE JUCHUIIINHBI

5.1. OcHoBHas 1uTEpaTYypa

ABTOpBI, COCTaBUTENN |

3armaBue

W3narenbcTBO, TO

Konnua-so




ABTODBI, COCTaBUTEIHN 3arnaBue W3narenscTBO, TO Konnu-Bo
JI1.1 |bpunk X., Puuapac [I., [MammuaHoe o0yueHue Canxr-IlerepOypr: ITurep, | https://ibooks.ru/reading.
Depepoid M. 2017 php?
short=1&productid=3554
72 HeorpaHMYECHHBIN
JOCTYII JUIst
3aperuCTPUPOBAHHBIX
0JIb30BaTeICH
JI1.2 |Boponuna, B. B., Teopust 1 npakTHKa MALIMHHOTO 00y4YeHus: ydebHoe |YibsHOBCK: YibsHOBcKuid | http://www.iprbookshop.r
Muxees, A. B., rocobue roCyJapCTBEHHBII u/106120.html
Spymikuna, H. I'., TeXHUYECKUH yHUBepcUTeT, | HEOTPaHMYCHHBIH JOCTYII
Cgstos, K. B. 2017 JUIs 3aPErUCTPUPOBAHHBIX
[OJIb30BaTEICH
5.2. lonoHuTeIbHAS JIUTEPaTypa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarenbcTBO, TOX Konnu-Bo
JI2.1 |EmenbsHoB A. A. IIpuknanHas nHOpPMATHKA: )KypHAI Mocksa: Cuneprust [IPECC, | https://biblioclub.ru/inde
2006 X.php?
page=book&id=120298
HEOTpaHHYCHHBIH TOCTYI
JUISL 3apETHCTPUPOBAHHBIX
[I0JIb30BaTEICH
JI2.2 |Kyamunos, 1O. W. VIHTEIUIEKTyalbHbIE CHCTEMBI: Y4eOHOE OCO0He Jlunenk: JIuneuxkwuit http://www.iprbookshop.r
roCyIapCTBCHHBIH u/55089.html
TEXHMYECKUH yHUBEPCUTET, | HEOTPAHMYCHHBIH JOCTY
9BC ACB, 2014 JUISL 3apETHCTPUPOBAHHBIX
IoJb30BaTeIeH
J12.3  [Iaxta Humast MammsaHOe 00yueHue u TensorFlow Cankrt-IletepOypr: ITutep, | https://ibooks.ru/reading.
2019 php?
short=1&productid=3652
70 HeorpaHMYECHHBII
JOCTYII JUIst
3aperuCTPUPOBAHHBIX
[10JIb30BaTeICH

5.3 HpO(l)eCCI/IOHaJIbHLIe 0a3bl JAaHHBIX U l/IH(l)OpMalIl/IOHHBIe CIIPpaBO4YHbIC CUCTEMBI

HanmonanbHas snexTponHas 6ubnuoreka (HIB) - https://rusneb.ru/

Koncynpranr+

INapanr

5.4. IlepeyeHs MPOrpaMMHOro0 o0ecreveHust

Python

Anaconda

Tensor Flow

SciPy

NumPy

MatalibPlot

5.5. Y4eOHO-MeTOANYECKHE MATEePHAJIBI IJIsl CTYJEHTOB € OTPAHMYEHHBIMHU BO3MOKHOCTAMH 3/10POBbS

[Ipn HEOOXOIUMOCTH IIO 3aSBICHHIO OOYYArOUIETOCsl C OrPaHMYCHHBIMH BO3MOXKHOCTSMH 3I0POBBSl yI€OHO-METOANYECKHE MaTephaibl
MPEJOCTABISAIOTCA B (OPMAX, aAallTHPOBAHHBIX K OTPaHHUYEHUSIM 3JJ0POBBSI U BOCIIPUATHS UH(popManuu. s UL ¢ HAPYIICHUSIMH 3PSHUS: B
bopme ayanodaiina; B medaTHOH GopMme yBeIMUSHHBIM WpUpTOM. IS T ¢ HApYIIEHUSAMHU ciryxa: B (hOpMe SIIEKTPOHHOTO TOKYMEHTA; B
nieyaTHoi Gopme. JIJist UL ¢ HAPYIICHUSIMH OTIOPHO-ABUIATEILHOTO anmnapara: B GopMe 3JIeKTPOHHOTO IOKYMEHTA; B e4aTHOH (opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCITUITJIMHBI (MO JIST)

IMomemnienus asst Bcex BUAOB padOT, IPEIyCMOTPEHHBIX YUCOHBIM [UIAHOM, YKOMIUICKTOBAHBI HEOOXOAUMOH CIIEIMAIU3UPOBAaHHON yueOHOH
MeOEIbI0 U TEXHUYECKUMHU CPEJICTBAMU O0yUCHUS:

- CTOJIBI, CTYJIbA;

- IEPCOHAIBHBIA KOMITBIOTEP / HOYTOYK (IIepeHOCHOIN);

- IPOEKTOP, 3KPaH / UHTEPaKTUBHAS 10CKA.

HpaKTI/I‘ICCKI/IC 3aHATHUA IIPOBOAATCA B KOMIIBIOTCPHBIX KJlaccax, pa60lme MECTa B KOTOPBIX 060py11013am,1 H606XO}II/IMBIMI/I JIMIICH3UOHHBIMHA
H/WAIH CB06OJIHO pacupocCTpaHsICMbIMU IIPOTrPaAaMMHBIMHA CPECACTBAMU U BBIXOJOM B I/IHTepHeT.

7. METOAUYECKHUE YKA3AHUSA JJI OBYYAIOIIIAXCA 11O OCBOEHUIO JUCHUTIIMHBI (MO/Y JIS)

MeTOﬂI/I‘ICCKI/IC YKa3aHug 10 OCBOCHHUIO JUCHUIIIIMHBI IPEACTABJICHBI B HpI/IJ’IO)KCHI/II/I 2K pa6oqe171 nporpamMme JUCHUITIUHBI.




®OH/J ONEHOYHbLIX CPEIACTB

IIpunoxenue 1

1. Onucanune nmokasarteiieii U KpUTepHeB OLEHUBAHUS KOMIETEHIMI HA Pa3jJMYHBIX 3Tamax HUX

(hopMupoBaHUsl, ONIUCAHHE IIKAJ OLlEHUBAHUSA

1.1. [lokxazarenu ¥ KpUTEPUHU OLICHUBAHUS KOMIIETEHIIHI:

3VH, cocrasisromnie
KOMIIETEHIUIO

IToka3aTenu oLeHUBaHUS

Kpurepun
OLICHUBAHMS

CpencTtBo
OLICHUBAHMSI

IIK-1: CnocobeH amanTHpPOBaTh U

MNPUMECHATHL MCTOJbI U aJITOPUTMbI MAIlIMHHOI'O O6yquI/IH JJIsL

3aJa4 B pa3JIMIHbIX NPEAMCETHBIX obmactsax

peuicHusA MPpUKIaJHBIX

3. OCHOBBI MAaLIIMHHOTO OOYYEHHsI | 3HAET COJAEp)KaHWE alropuTMa | MOJHOTA n|T3 —  TecToBBIe
o0yueHus oe3 YUHTENS. | COAEPKATEIBHOCTD 3amanua (1-10), 3 —
OCHOBHBIC 3a/1a4H, pellacMble C | OTBETa BOIIPOCHI K  3a4eTy
MOMOIIBIO aropuTMa OOy4YeHUs | yMeHHe npuBoauts | (1-14)
C yduTeseM, pa3sHOBHIHOCTH | IIPUMEPHI
3amad  KiIacCH(pUKanmuu  TpU
MaIIHHHOM o0yueHHH,
CoJIepKaHne anropuT™Ma
00ydeHUs C yIuTeIeM
Y. TOpuUMEHATP  METOAbl ¥ | NPUMEHSET HW3BECTHBIC METOMBI | MOJHOTA n | [I3 — npakTndeckue
ANTOPUTMEI MAIIMHHOTO | pealH3aluu QITOPUTMOB | COJEPXKATEIHHOCTD 3amanus (1-2)
o0yJeHus JUTs pemieHus | oOy4deHns c y4HuTeNneM, | OTBETa
NPUKIIAJIHBIX 33134 W3BECTHBIE METOJbl peasi3aluy | yMeHHe MIPUBOJIUTH
ANITOpUTMOB  o0y4eHust  0e3 | mpumepsl
YUUTeNS YMEHHE CaMOCTOSTEIBHO
HaXOJIUTh peuieHue
MOCTABJICHHBIX 3a/1a4
B. HaBbIKaMU ajanTalnuy METOIOB | OOBSCHAET OCHOBHYIO  HJICIO | MOJHOTA u | [I3 — npaktuueckue
W aNropuTMOB  MalIMHHOTO | Merona  knaccupukanmmu — «k | comepKaTerabHOCTb samanus (1-2)
0o0yJeHus JUIs pemieHus | OmKalImx coceneil», MOACHIET | OTBETa
TIPUKITTHBIX 3a7aq B | TpeOOBaHHWS, NpPEABIBISACMbIE K | YMEHHE MIPUBOJHUTH
pogeccCHOHaNbHOI chepe HaOopaM JaHHBIM AJI OOYUCHUS, | IPUMEPHI

OLICHUBACT
o0yueHus

Ka4y€CTBO MOACIN

YMEHHUC CAMOCTOATCIBHO
HaXOoIUuThb pemeHue
IIOCTaBJICHHBIX 3a/1a4

IIK-2. CnocobeH pyKOBOIUTH MPOEKTaMHU IO CO3JaHHMI0 CHCTEM HCKYCCTBEHHOTO HHTEIJIEKTa C

MCETOAOB 1 AJITOPUTMOB MALIMHHOI'O O6y‘16HI/I$[ CO CTOPOHBI 3aKa34yuKa

MPUMEHCHUEM HOBBIX

3. HOBBIE METOJbl M AITOPUTMBI | 3HAET OCHOBHYIO MO IMHEHHBIX | MOJHOTA u|T3 —  TectoBble
MaITMHHOTO 00yUeHUs METOJIOB MAIIMHHOTO OOy4YeHUSs, | COIEPIKATEITHHOCTh 3amanus (1-10), 3 —

METO/IbI u ITOPUTMBI | OTBETa BOIIPOCHI K  3a4eTy

Npe/BapuTebHON  00paboOTKH | yMeHHe npuBoauth | (15-27)

JIAaHHBIX B MAIIMHHOM OOY4Y€HHH, | IIPUMEPHI

MacimTabupoBaHue OO0YJaromero

U TECTOBOTO Habopa
Y. pykoBOAMTh  pa3pabOTKOil | mpuMeHseT KJIaCTEpU3aLHIO | ITOJIHOTA u | [13 — upakruyeckue
APXUTEKTYPBI KOMIUICKCHBIX | JaHHBIX npu MAalInHHOM | COAEPIKATEIbHOCTh 3ananus (3-4)
CHCTEM HCKYCCTBEHHOro | oOydeHmn 0e3  yduTens W | OTBeTa
MHTEJUIEKTa co CTOPOHBI | AITOPHTM arJIOMepaTUBHON | yMeHHUE TPUBOJIUTH
3aKa34nKa KJIacTepU3allil B MAaIIMHHOM | IIPUMEPHI

o0y4eHnu 6e3 yauTels YMEHHUE CaMOCTOSTEIHHO

HaXOJIUTh pelieHue
MOCTABJICHHBIX 3aJ1a4

B.  HaBblkKaMM  PYKOBOJCTBA | UCIOJb3YeT MAaKEeThl IPOrpamM | MOJHOTA u | [I3 — npakTuueckue
CO3/1aHUEeM KOMIUIEKCHBIX CHCTEM | JJISl peIIeHHsS 3a1a4 COJIEPKATEITBHOCTD saganus (3-4)
HCKYCCTBEHHOTO HMHTEIUIEKTa C oTBeTa
NIPUMEHEHUEM HOBBIX METOJIOB U yMeHHe TIPUBOJUTH
ITOPUTMOB MAaIIMHHOTO HpUMEpbI
o0ydeHust YMEHHE CaMOCTOSTEIIHHO

HaXOoIUuThb peueHue
IIOCTaBJICHHBIX 3aJ1a4

1.2 IIkanel oLleHUBAHUA:



TGKYH_II/Iﬁ KOHTPOJIb YCIICBACMOCTU H TIPOMCKYTOYHASA AaTTCCTAlUA OCYIICCTBIIKICTCA B paMKax

HaKOIHUTEJIbHON OAJITbHO-PEUTUHTOBOM cucTeMbl B 100-0aibHOM nTKae:

50-100 6amnoB (3auer);
0-49 6annos (He3ayer).

2. TunoBble KOHTPOJIbHBIC 3alaHU U/ MHbIC MaTE€pUuaJibl, HeOGXOJII/IMLIe AJIs1 OHCHKH 3HaHHﬁ,

YMeHMi, HABbIKOB H (MJIH) ONbITA JAeATeJIbHOCTH, XaPAKTEPU3YIOIIMX 3TaNbl (JOPMUPOBAHUA KOMIIETEHIM I
B Ipolecce 0CBOEHHs 00pa30BaTe/bLHON NPOrpaMMbl

RO ~NoO MWD E

11.
12.
13.

14.
15.
16.
17.
18.

19.
20.
21.
22,
23.
24,
25.
26.

27,

0.

Bonpocs! k 3auery
OcHoBHas ujest, CoaepKaHue alropuTMa ooydeHus 0e3 yuuTens.
OcHOBHBIE 331auH, pelIacMbl€ C IIOMOILBIO AJITOPUTMA OOYUEHUS C YUUTEIIEM.
PazHoBuaHOCTH 3a/1a4 KJIacCU(PUKALMY IPU MALTMHHOM OOYYEHUH.
OcHoBHas ujesi, CoJIepKaHNe ATOPUTMA OOYUCHHUS C YUUTEIIEM.
Ha3znauenue 3aa4 perpeccuy pu MalimiHHOM OOY4€HUU.
OcHOBHBIE 33/1a4H, PeLIacMbIe C TIOMOIIBIO alropUuTMa 00ydeHus 0e3 yuuTes.
Ha3zoBuTe n3BeCTHBIE BAM METO/bI pealln3allui aJIrOPUTMOB O0YUYEHHUS C YUUTEIIEM.
HazoBuTe n3BeCcTHBIE BaM METO/Ibl peasIn3aliy aIrOpUTMOB 00yUeHus 0€3 yuuTess.
OOBSCHUTE OCHOBHYIO HJICHO MeTO/Ia KitaccupuKaiuu «K OmmKaiImmx coceei.
OCHOBHBIC MTapaMETPbI, ONPEACISAIONINE TOYHOCTh IPOTHO30B, METOAA KiacCupuKanuu «K OmmKaimmx
cocenein.
[Tosicuute TpeOoBaHus, peaAbABIsAEMble K HA00OpaM JaHHbBIM J1J1s1 O0yUYEeHUs.
Kak oneHnBaeTcst kauecTBo Mojieiau 00yueHus?
Kak cioxHOCTh MOJI€/IM 00YUYEHUS ¢ YUUTEIEM 3aBUCHUT OT TAKUX XapaKTEPUCTUK KaK «HEA000y4eHHE» U
«mepeoOyueHue»?
OcHoBHast ujest IMHEWHBIX METOJJOB MAIIMHHOTO 00Y4YEHHUS.
MeTobl U aIrOPUTMBI ITPEBAPUTEIbHON 00pa0OTKH JAHHBIX B MAIIMHHOM OOYUYCHHH.
MacmrabupoBanue 00y4aromiero # TeCTOBOro Habopa.
Ha3zoBuTte MeTO/bI CHUKEHUS Pa3MEPHOCTH HAOOPOB JTAHHBIX U1 MAIIMHHOI'O O0Y4EHUsl.
Kaxue BO3M0OKHOCTH ITPEe0CTaBIsI€T METO/]T aHAJIM3a [VIaBHBIX KOMIIOHEHT ITPU MaIllMHHOM 00yueHuu 0e3
yauTens?
Kakne BO3MOKHOCTH TIPEIOCTABIISIET METOA (PaKTOPH3AINY HEOTPHUIIATEIEHBIX MATPHUI] TIPY MAIIHHHOM
o0yueHuu 6e3 yuurens?
[TosicuuTte conepkanue 3aaun KJacTepu3allii JaHHBIX PU MAIIMHHOM 00y4eHUU 0e3 yuuTes.
[TosicHUTE OCHOBHYIO HJICIO AITOPUTMA KJIaCTEepU3alui K-CpeTHUX B MAITMHHOM O0Y4eHUH 0e3 YUUTeIs.
[TosicHuTe OCHOBHYIO HMJICI0 aJrOPUTMa arjoMepaTUBHOW KilacTepHU3allMM B MAIIMHHOM OoOydeHuu 0e3
YUUTETIS.
[TosicHuTe OCHOBHYIO MJI€I0 IUIOTHOCTHOTO aJTOpPUTMa KJacTepU3allld MPOCTPAHCTBEHHBIX JAHHBIX C
npucyrctBueM myma (DBSCAN)B mamimHHOM 00y4yeHnun 6e3 yuuTens.
[TosicuuTte conepkanre MOJIEIN MHOTOCIIOMHOTO MEPCENTPOHA.
Ha3zoBute n3BecTHble BaM (YHKIIMK aKTHBAIlM HEWPOHOB B HCKYCCTBEHHON HEMPOHHOM CETH.
HazoBute mapameTpbl HEMPOHHON CETH, OT KOTOPHIX MOKET 3aBUCEThH CIOKHOCTh MOJIENIN U TOYHOCTH
IIpeACKa3aHuM.
HazoBute 0OCHOBHYIO HJI€H0 HACTPOHKN HEWPOHHOM CETH.

3auemnoe 3adanue @KaKOHUaem 06a 60npoca — OOUH MEOPEMUUECKUN 60NPOC U OOHO

RpAKmMUKo-opueHmupoearnnoe 3a0anue uz yucia npueedelmblx HUJIICEe NPDAKMUUECKUX 3a0anuil.

Kpumepuu oyenusanus:
- 50-100 ©OammoB («3adeT») — W3JIOKECHHBIM MaTepual (aKTHUECKH BEpeH, HAIWYHE TITyOOKUX

MCUEPIIBIBAIOIIMX 3HAHUN B 00BbeMe MPOHAEHHON MPOrpaMMbl AUCIUIIMHBI B COOTBETCTBUU C ITOCTABJICHHBIMU
MporpaMMoil Kypca HeNsIMH U 3ajJadyaMu OOYy4eHHs; NMpaBUJIbHBIC, yYBEPEHHBIE NEHCTBUS MO MPUMEHEHUIO
IIOJIyYEHHBIX 3HAHUN Ha IIPAKTUKE, TPAMOTHOE M JIOTMYECKH CTPOMHOE H3JIOKCHHE MaTepualia IpU OTBETE,
YCBOEHHE OCHOBHOM M 3HAKOMCTBO C JIONOJIHUTEIIBHON JIUTEPATYPO; HAIMYUE TBEPABIX U JOCTATOYHO MOJHBIX
3HaHUIl B 00beMe MpOoiiIeHHON MPOrpamMMbl AUCIUILIMHBI B COOTBETCTBUU C LEIAMH OOy4YeHHMs, TpaBUIbHbIC
JCUCTBYS 10 NMPUMEHEHHIO 3HAHWM HA NPAKTUKE, YETKOE H3JIOKEHHE MaTepuasa, JOIYCKAIOTCA OTACIbHBIC



JOTUYECKHUE ¥  CTUJIMCTHYECKHE TMOTPEIIHOCTH, OOYYaloIIUKCS YCBOWJ  OCHOBHYIO  JIMTEPATypY,
PEKOMEHIOBAaHHYIO B pabodyeid mporpaMMe IUCHUIUIMHBL, HAJTMYUE TBEPIBIX 3HAHWUN B 00bEeME MPOIIEHHOTO
Kypca B COOTBETCTBHHM C IIeNIIMA OOy4Y€HUS, HM3JI0)KCHHE OTBETOB C OTHACIHHBIMU OIIUOKAMH, yBEPEHHO
WCTIPABJICHHBIMU TTOCTIC JIOTIOTHUTEIIBHBIX BOIIPOCOB; TPABMIIBHBIC B IIEJIOM JICHCTBUS 1O MPUMEHEHUIO 3HAHHUH
Ha TPaKTHKE;

- 0-49 GamnoB («HE3a4eT») — OTBETHI HE CBS3aHBI C BOMPOCAMHU, HAIMYKE TPyObIX OMMOOK B OTBETE,
HEMOHMMAaHUE CYIIHOCTH M3JIaraeMoro BOMPOCA, HEYMECHHE MPUMEHSTh 3HAHUS HA MPAKTUKE, HEYBEPEHHOCTh U
HETOYHOCTh OTBETOB Ha JIOTIOJIHUTEIIbHBIC M HABOJISIINE BOTIPOCHI.

TecToBbIC 321aHUA
1. HckyccTBEeHHBIN UHTEIUIEKT 3TO -

a) HamnpaBJI€HUE, KOTOPOE II03BOJISIET pellaTh CIOKHBIE MaTeMAaTUYECKUE 3aJadd Ha SA3bIKax
IIPOrpaMMHUPOBaHUS;

0) HampaBiieHHE, KOTOPOE II03BOJISIET pEIlaTh WHTEIJIEKTyaJdbHblE 3aJaud Ha IOJMHOYKECTBE
€CTECTBEHHOT'O SI3bIKa;

B) HalpaBJIEHHE, KOTOPOE MO3BOJISIET PEIIaTh CTATUCTUYECKUE 3ajaul Ha sI3bIKaxX IPOrpaMMUpPOBAHMS;

I') HampaBJeHHE, KOTOpOE TIO03BOJIIET pellaTh CJIOXKHBIE MaTeMaTH4YecKHe 3aJaud Ha  s3bIKax
MPEJICTABJICHUS 3HAHUI;

2. Kto co3pan ocHoBomosararouye padoTsl B 0071acTH KCKYCCTBEHHOTO UHTEIIEKTA - KHOepHETHKe?

a) Paiimonp Jlynnmii

6) HopOept Bunep

B) JleliOHUI

r) Jdekapr

3) Kakue cucremsl nckyccrBeHHoro unremiekra (CHUM) BXoasT B cocTaB cUCTEM, OCHOBAHHBIX Ha
sI3bIKax”?

a) DKCIIEPTHBIE CUCTEMBI

0) unremnexryansubie [T

B) HEMpPOCHCTEMBI

I') poOOTOTEXHHUYECKUE CUCTEMBI

1) CUCTEMBI OOIIICHHS

€) UTPOBBIE CUCTEMBI

4. Kakue cucremsl uckyccrBeHHoro uHtemnekra (CHUM) Bxomdar B cocTraB CHUCTEM 3BPUCTUYECKOIO
noucka? (J1Ba MpaBUIIbHBIX OTBETA)

a) HeMpPOCHUCTEMBI

0) UTPOBBIE CUCTEMBI

B) CHCTEMBbI pacliO3HAHUS

I') KCIEPTHBIE CUCTEMBbI

5)Kakue cucremsl uckycctBeHHoro uureuiekta (CHUM) BXonmdT B cOoCTaB CHUCTEM, OCHOBaHHBIX Ha
sI3bIKax?

a) DKCIIEPTHBIE CUCTEMBI

0) HelpocucTeMbl

B) uHTeUIeKTyanbHble [1T1T1

I') CHCTEMBI OOIIICHHUS

1) UTPOBBIE CUCTEMBI

€) CUCTEMBI PacllO3HAHUS

6. Kakumu xapakTepHbIMU OCOOEHHOCTSAMU 00J1a/1al0T CUCTEMBI UICKYCCTBEHHOT'O MHTEIIeKTa?

a) 00paboTKa TaHHBIX B CHMBOJBHOU hopme

0) 00paboTKa JaHHBIX B YMCIOBOM (popmare

B) IPUCYTCTBHE YETKOTO aIrOpUTMa

') He0OXO0/IMMOCTh BBIOOpA MEKy MHOTUMHU BapHaHTaMU

7. HayuHoe HampaBJieHHE, CBA3aHHOE C MOMBITKAMU (OPMaIM30BATh MBIIUIEHUE YETIOBEKA Ha3bIBACTCH ...

a) mpeJICTaBlIeHneM 3HaHUH

0) HEHPOHHOI CeThIO

B) OKCIIEPTHOM crucTeMoi

I') ICKYCCTBEHHBIM MHTEIJICKTOM



8. Kak Ha3piBaeTcst 001acTh HH(DOPMAIMOHHOM TEXHOJIOTHH, U3YYaroIlas METO bl MPEBPAIleHUs] 3SHAHUN
B 00BEKT 00pabOTKH HA KOMIIbIOTEpE?

a) Teopus aBTOMATH3UPOBAHHBIX CUCTEM YIPABICHUS

0) Teopusi CUCTEM yIpaBlieHUs 0a3aMu TaHHBIX

B) MH)KEHEPUsI 3HAHUU

9. B yem cocTOUT riIaBHOE Ha3HAYECHUE UHXKEHEPHUU 3HAHUH ...

a) pa3paboTKa METOJIOB MPUOOPETCHHMSI U MCTIOJIL30BaHUS 3HAHUH IS peanu3aiuu Ha DBM

0) M3y4YeHHEe MHTEIUIEKTYyabHBIX METANpOIlelyp YeJIOBEKa MIPH PEIICHUH UM 3aj1ay

B) pa3paboTKa CHCTEM YIpaBleHHs 0a3aMH JaHHbBIX

10. Kak Ha3bpIBaroTCsl 3HaHMSI O KOHKPETHOM CUTyalluud B (JOPME YHUCIIOBBIX, TEKCTOBBIX JAAHHBIX WU
IIPOCTBIX YTBEPKIACHUH ...

a) ¢akThl

0) MeTa3HaHus

B) IIpaBuUIa

Kpumepuu oyenusanus:

W3 nmeromerocst 6anka TecToB GOPMUPYETCS TECTOBOE 3a/laHue, coaepxaiiee 10 TECTOBBIX BOIPOCOB
g oaHoro oOywarorierocsi. Kaxkaplii TECTOBBIA BOMPOC COAEPKHUT 3-5 BapHaHTOB OTBETOB, OIMH WIIU
HECKOJIBKO U3 KOTOPBIX — BEPHEIC.

[TpaBUIIbHBII OTBET Ha OJMH TECTOBBIN BOMPOC — 2 Oalia, HempaBUIbHBIN — 0 OalIoB.

Makcumanvhoe Konuvecmeo 6a1106 3a mecmoswie 3aoanus — 20.

IIpakTH4yeckue 3agaHus
[Ipaktuueckoe 3ananue Nel
[ToaroroBka qaHHBIX JJIs aHATU3a KIUMaTa
[Ipaktuueckoe 3ananue No2
[ToaroroBka JaHHBIX JIsl IPOTHO3UPOBAHUS 3aJICPKKU PECOB
[TpakTueckoe 3aganue Ne3
[ToaroroBka JaHHBIX JJIsl aHAJIM3a TOHAJIBLHOCTH OT3HIBOB
[TpakTuueckoe 3amanue No4
[ToaroroBka JaHHBIX JJISl OLEHKU HEOMPEAETEHHOCTH KIacCu(PUKAaTOPOB

Kpumepuu oyenusanus (011 kaxcoozo 3a0anus):

18-22 6. — 3a7aHue BBITIOJHEHO BEPHO;

13-17 6. — mpu BHITIOTHEHUH 3a/1aHuUsl OBUIH TOMYIIIEHBI HETOYHOCTH, HE BIUSIOIINE HAa Pe3yIbTarT;
8-12 6. — mpu BBHINOJTHEHNH 331aHUS OBLUTH TOMYIIEHBI OITHOKH;

1-7 6. — npu BHIMOJIHEHUH 3a/IaHUS OBUTH JIOMYIIIEHBI CYIIECTBEHHBIE OMIMOKH.

Makcumanvhoe Ko1uvecmeo 0annos 3a éce npakmuyeckue 3aoanus — 80 (4 3a0anus no 20 6anna).

3. Meronnueckue MaTepraJbl, ONpeAesiionye Npoueaypbl OeHNBaHUA 3HAHNH, YMEHHH, HABBIKOB
U (MJ1M) ONbITA 1eATeJbHOCTH, XapaKTEePU3YIOIIMX 3TaNbl (POPMHUPOBAHMS KOMIIETEHIHI

[Tpoueaypsl OLIEHUBAHUS BKJIIOYAIOT B ¢€0s TEKYIUI KOHTPOJIb U MPOMEKYTOUHYIO aTTECTAIHIO.

Tekymuii KOHTPOJIb YCIEBAEMOCTH IIPOBOJUTCA C HCIOJB30BAHUEM OLICHOYHBIX CpPEICTB,
MIPEACTABJICHHBIX B II. 2 JAHHOTO IPUJIOKEHHs. Pe3ynapTaThl TEKyHIEro KOHTPOJSA JOBOIATCSA JO CBEACHUS
CTYJIEHTOB 110 IPOMEXKYTOYHOU aTTECTALIUH.

IIpome:xyTouHasi aTTeCTALMA IPOBOIUTCS B opMe 3adera.

3aueT MPOBOAMUTCS IO PACHUCAHMIO ITPOMEXYTOYHOHM arrecTanuu. KoandecTBo BONPOCOB B 3a4ETHOM
3ajaHuu — 2 (OAMH TEOPETUYECKUMH BOMPOC M OAHO IMPAKTUKO-OPUEHTHpPOBaHHOE 3aaaHue). OObsBiIeHUE
pe3yiabTaTOB MPOU3BOAUTCA B JCHBb 3adeTa. Pe3ynbTaTshl arTecTaliy 3aHOCATCS B 3a4ETHYIO BEIOMOCTb U
3a4ETHYI0 KHUKKY cTyaeHTa. CTyleHThl, He MpOoUIeIlIie MPOMEXYTOUHYIO aTTeCTalUIo M0 TpaduKy CECCHH,
JOJKHBI JINKBUAUPOBAThH 3a/10JKEHHOCTD B YCTAHOBJIIEHHOM TOPSIAKE.



[Tpunoxenue 2

METOINYECKHUE YKA3AHUA 11O OCBOEHHMIO JUCIHIUITJIMHBI

Y4eOHBIM IJIAaHOM MPEAYCMOTPEHBI CIICAYIONINE BUIBI 3aHATHH:

- JIEKII1H;

- IPaKTUYECKHUE 3aHATHSL.

B Xxozme nEeKIMOHHBIX 3aHATHM pPacCMAaTPUBAIOTCS OCHOBHBIE TEOPETUYECKHUE BOIPOCHI, AAIOTCA
PEKOMEH 1ALl JJI1 CAMOCTOSITENIbHOM paOOThI U OJTOTOBKE K MIPAKTUYECKUM 3aHITHSIM.

B xome mnpakTHyecKMX 3aHATHHA YIUIyOJSIOTCS M 3aKpEIUIAIOTCS 3HAHMUA CTYAEHTOB MO PALY
PacCMOTPEHHBIX Ha JICKIUSIX BOIPOCOB, PA3BUBAIOTCS HABBIKU MPAKTUYECKON pabOTHI.

[Tpy NOArOTOBKE K NPAKTUYECKUM 3aHATHAM KaXKAbIH CTYEHT JOJKEH:

— U3YYUTh PEKOMEH/IOBAaHHYIO YUEOHYIO JIUTEPATYPY;

— U3Y4YUTh KOHCIIEKThI JIEKIIHH;

— IOJArOTOBUTH OTBETHI HA BCE BOIIPOCHI 110 U3y4aeMOM TeMe.

B nmpomecce NOArOTOBKM K  MPAKTHUYECKMM  3aHATUSAM  CTYIEHTBl MOIYT  BOCHOJIb30BaThCs
KOHCYJIbTallUsIMU MPEI01aBaTENsL.

Bomnpockl, He paccMOTpeHHblE Ha JEKIMAX M NPAKTUUYECKUX 3aHATUAX, JOJDKHBI OBITh H3y4YeHbI
CTYJICHTAaMH B XOJI€ CAaMOCTOATENILHON paboThl. KOHTPOJIE caMOCTOSATEIBHOM PabOTHI CTYAEHTOB HaJ y4eOHOM
IpOrpaMMoil Kypca OCYIIECTBISETCS B XOJAE 3aHATUNH METOJOM BBINOJIHEHUS TECTOBBIX M IPAKTUYECKUX
3agaHuid. B Xxo/1e caMoCTOsTeTbHON pabOThl KX Bl CTYICHT 00sI3aH MPOYUTATH OCHOBHYIO U TIO BO3MOXXHOCTH
JONOJTHUTENbHYIO JIUTEpaTypy II0 H3y4aeMOW TeMe, JOMOJIHUTh KOHCHEKThl JIEKIUH HeI0CTaIoLIM
MaTepUajIoM, BHITUCKAMU U3 PEKOMEH/I0BaHHBIX IEPBOMCTOYHUKOB, BBIJICIIUTh HEMOHATHbBIE TEPMUHBL, HAUTU UX
3HAa4YEeHUE B SHIUKIONEINYECKUX CIOBAPSIX.

CTyneHT JO0KEH TOTOBHTHCSA K MPEACTOSANIEMY NMPAKTHUYECKOMY 3aHATHIO IO BCEM OOO3HAYCHHBIM B
paboueil mporpamme JUCHUILIMHBI BOIPOCAM.

JlJ1 TOATOTOBKM K 3aHATHUSAM, TEKYIIEMY KOHTPOJIIO M IMPOMEKYTOUHOM aTTeCTallUu CTYIAEHThl MOTYT
BOCIIOJIB30BaThCSl  DJIEKTPOHHO-OMOIMOTEYHBIMA CcUCTeMaMH. Takke oOydaromuecss MOTYT B3ATh Ha JOM
HE00XO0AUMYIO JIUTepaTypy Ha a0OHEMEHTE YHUBEPCUTETCKONW OMOIMOTEKH WM BOCIIOIb30BaThCs YUTATIbHBIMU
3aJaMH.



